The halothane muscle/gas partition coefficients at 37 °C for 26 samples of eight different muscles from four horses were found to depend significantly on the fat content of the muscle sample with a regression coefficient of 1.913 (SEM 0.109) per per cent ether-extractable fat content. The blood/gas partition coefficients in 24 horses showed a significant dependence on plasma triglyceride concentration (regression coefficient 0.00084 (SEM 0.00033) per mgdl" '), an insigrlificant positive dependence on plasma free and total cholesterol concentrations and, in a multiple regression analysis, a negative dependence of borderline significance on packed cell volume (regression coefficient -0.01 (SEM 0.005) per per cent p.c.v.).
The composition of blood was demonstrated to influence the solubility of halothane in blood when Wagner, Naumann and Laravuso (1974) and Saraiva and associates (1977) found highly significant positive correlations between the value of the halothane blood/gas partition coefficients (A) and blood lipid concentration indices (total lipid for Wagner and associates, and plasma triglycerides in the case of Saraiva and associates). However, these findings have not been supported in other studies by Ellis and Stoelting (1975) and Munson and associates (1978) .
Protein has also been considered as a possible determinant of halothane solubility in blood. Laasberg and Hedley-Whyte (1970) found that changes in the concentration and type of plasma protein affected the solubility of halothane, but in the case of haemoglobin the evidence is confusing as workers have reported contradictory results. For example, a positive relationship between /land either haemoglobin or haematocrit can be inferred from the data of Larson, Eger and Severinghaus (1962) for man and ox and this has seemingly been confirmed for man (Ellis and Stoelting, 1975; Feingold, Holaday and Walther, 1976) and dog (Steward, Allott and Mapleson, 1975) . However, Laasberg and Hedley-Whyte (1970) and Saraiva and colleagues (1977) found no significant corre-lations in man, while others have demonstrated a negative correlation for man (Han and Helrich, 1966) , man and calf (Lowe and Hagler, 1969) and man and dog (Cowles, Borgstedt and Gillies, 1971 ).
There have not been any similar studies with composition for tissues other than blood, although Lowe and Hagler (1969) successfully predicted the partition coefficients for white and grey matter in the brain from their water and lipid content. In the companion study (Webb and Weaver, 1981) we found that the solubility of halothane in some tissues, namely muscle and liver, was affected by a horse's condition and it was assumed that this reflected an increase in the lipid content of the muscles and liver. The present study sought to investigate this assumption by comparison of the lipid content of muscle and blood samples with t^ie solubility of halothane in the samples.
METHODS
The solubility coefficients for halothane at 37 °C were measured in equine blood and muscle using methods described previously (Webb and Wecver, 1981) except that muscle samples from horses 39, 43,45 and 46 were, after being trimmed of fat and fascia, minced to obtain thorough mixing so as to ensure that identical samples could be obtained for fat analysis and for tonometry.
The lipid and haematological parameters for the muscle and blood samples used in this study were measured as follows:
Lipid indices
Triglycerides. Plasma triglyceride concentrations were measured by a colorimetric adaption of ©Macmillan Publishers Ltd 1981 the Hantzsch reaction (Fletcher, 1968) . The reputed accuracy of the method was ±4%.
Total and free cholesterol. Plasma total and free cholesterol concentrations were measured using a modification of the Zlatkis ferric chloride colour reagent method (Leffler and McDougald, 1963) . The reputed accuracy of the method was +1 %.
Ether extraction procedure for analysis of fat content in muscle. Each muscle sample for analysis of fat content was weighed and freeze dried. The dried sample was then subjected to fat extraction refluxing with petroleum spirit (boiling point 40-60 °C) for 5h. The ether soluble material was collected, dried at 100°C and weighed. The percentage of ether-extracted fat in the fresh tissue was then calculated.
Haematological indices
Haematocrit. The haematocrit (p.c.v.) was measured by the microhaematocrit method which had a reputed accuracy of ± 1 % (Benjamin, 1961) .
Haemoglobin. Blood haemoglobin concentrations were determined photoelectrically as cyanmethaemoglobin using the method of Talbot and Rocks (1970) . The reputed accuracy of the method was ±2.5%.
Statistical methods
The statistical methods used in this study have been described previously (Webb and Weaver, 1981) .
RESULTS
The muscle fat content and X values were used in a least squares regression analysis where muscle X was regressed on the muscle fat content ( fig. 1) . Table I presents the values obtained for blood X, haematological parameters (p.c.v., haemoglobin concentration) and plasma lipid concentrations (triglycerides, free cholesterol and total cholesterol). The halothane partition coefficients were regressed on these haematological and lipid parameters individually in turn and also in a stepwise multiple regression. This latter regression was performed by the Genstat program (Version 3.09, Rothamsted Experimental Station) so that, at each step, the independent variable which allowed the largest reduction in the residual standard deviation (residual SD) was selected from the remaining variables for inclusion in the regression expression. This selection procedure continued until no further reduction in residual SD could be obtained. The results of the individual regressions, which are set out in table II, show that only the regression on triglyceride concentration was significant and this regression is plotted in figure 2. Table III shows the results of the stepwise multiple regressions.
DISCUSSION
The data obtained in this study demonstrate the presence of a significant correlation between a muscle's fat content and the halothane partition Webb and Weaver (1981) for muscle fat content to differ between muscles in the same horse (muscles of the torso tending to have greater fat and ). values than the muscles of the extremities). The concept of differing halothane solubilities between muscles for the dog was alluded to by Steward, Allott and Mapleson (1975) , but they removed this variability by not considering those muscles that had grossly visible intramuscular fat deposits. However, in this and the companion study, only one muscle sample from a single horse showed such fat deposits, so it may be that the horse differs from the dog in the way in which fat deposition takes place in its muscles. Pharmacokinetic studies of halothane uptake have assumed that halothane solubility and perfusion do not differ between muscles or between different levels of condition of the subjects (Cowles, Borgstedt and Gillies, 1972; Allott, Steward and Mapleson, 1976) . In the horse, it appears that, while perfusion of the various muscles does not differ in the anaesthetized subject (Staddon, Weaver and Webb, 1979) , the variation of /. between muscles might make assumptions of a uniform muscle ). in pharmacokinetic modelling questionable. Any attempt to average the muscle solubility would have to take account of the relative contribution of each to the total muscle volume since a muscle, such as extensor carpi radialis with a consistently small X value, contributes less than 1 % of the total muscle mass in the horse (Webb, 1978) . The significant regression of blood X on plasma triglycerides in the horse supports the relationship found by Wagner, Naumann and Laravuso (1974) in human and canine blood and Saraiva and associates (1977) in human blood. However, the regression found by the latter workers is different in that their 95% confidence limits of the slope (corrected for different units on the basis of the value of 882gmol" ' used by Saraiva and associates for the mean molar mass of triglycerides (Mapleson, personal communication, 1979) ) were 0.0024-0.0072, while those for the horse in this study (derived from table II) are 0.00016-0.00152, and their intercept (1.83) lies just outside the 95% Saraiva et al., 1977) , but contrary to the clearly positive relationship found in the dog by Steward, Allott and Mapleson (1975) . It had been thought that the freezing of blood for storage might have influenced the dependence of blood ). on p.c.v. and haemoglobin with cell lysis and the conversion of haemoglobin to methaemoglobin, but a comparison of k values for fresh and frozen samples in a paired t test did not detect any significant difference in values obtained (t = 1.18, d.f. = 10).
The consideration of plasma lipids in the horse may not be as straightforward as in other species because of the tendency of the horse to develop hyperlipaemia especially with stress such as starvation (Bartley, 1970; Morris, Zilversmit and Hintz, 1972) . This has been postulated to be caused by a suppression of lipoprotein degradation increasing the very low density lipoprotein fraction in the blood (Morris, Zilversmit and Hintz, 1972) . The plasma triglyceride concentration is known to increase more than the cholesterol concentration during stress in the horse. This is reflected in the smaller range of cholesterol concentrations (SD 27% of mean for free cholesterol and 18% of mean for total cholesterol) compared with the range of triglyceride concentrations (SD 87% of mean) and may in part have accounted for the cholesterol regressions not being significant. This feature of the equine species, of producing very low density lipoprotein, could indicate that hepatic lipid storage is different in this species and, although some glyceride could be expected to accumulate, Bartley (1970) predicts that in times of stress the equine has a "greater propensity for a 'fatty' plasma than a fatty liver".
Horses in good condition might be expected to have liver lipid concentrations depleted by stress if Bartley's suppositions are correct, but this does not appear to have happened to a sufficient level to mask the effect of condition on liver /. seen by Webb and Weaver (1981) . It can be conjectured, on the basis of correlations found between lipid content of blood and muscle and halothane solubility in those tissues, that similar correlations exist for other tissues and that liver would be the most dramatic. Such correlations would confirm the findings of Kitani and Winkler (1972) , who found the solubility of xenon and krypton in human liver tissue to be proportional to its triglyceride content.
The significance of changes in anaesthetic solubility with body condition, or other factors which affect lipid metabolism, has only been studied in relation to the changes in anaesthetic solubility in human blood after eating. Munson and associates (1978) found that there were postprandial increases in blood X for a number of inhalation anaesthetics spanning a range of lipid solubilities and that, in the case of halothane, uptake was measured to be increased by 22% after eating when compared to uptake in the fasted subjects. The effects of fasting in the horse are more complex as not only may hyperlipaemia occur in some subjects, but digestion can continue in the vat-like caecum of the horse and digestion normally shows some diurnal variation (Argenzio et al., 1974) . Thus the effects of inappetance and preoperative fasting on the uptake of halothane by the horse are unknown, but they could be of clinical importance because of the relationship of blood ). to blood triglycerides and the horse's response to stress.
